The extracellular matrix in hibernating myocardium--a significant factor causing structural defects and cardiac dysfunction.
Recently, we described chronic intracellular degeneration accompanied by fibrosis as typical structural features of hibernating myocardium and we concluded that cellular degeneration as a sign of the incomplete adaptation to the reduced blood flow is characteristic of hibernation. This study has been extended by analyzing the composition of the extracellular matrix proteins of the diseased myocardium. Areas of hibernating myocardium were identified in 38 patients by angiography, multigated radionuclide ventriculography, thallium scintigraphy with reinjection and low-dose dobutamine echocardiography. These areas were biopsied at cardiac surgery and were studied by electron microscopic and immunofluorescence techniques. Electron microscopy showed an enlarged extracellular space containing numerous particles of cellular debris, macrophages, fibroblasts, homogeneous matrix material and collagen fibrils. The basement membrane of the cardiomyocytes was thickened by an augmentation of laminin, fibronectin and collagen VI, but these proteins also were present in the matrix itself. Collagen fibrils were numerous and macrophages (CD68) and fibroblasts (vimentin) were increased. In situ hybridization showed an increase in mRNA for laminin, fibronectin and collagen. This observation is consistent with the conclusion that fibrotic scar formation was occurring continuously. It is postulated that fibrosis is the consequence of myocyte loss due to chronic underperfusion in the hibernating tissue. This will further injure myocytes so that a vicious cycle is established that leads to progressive loss of structural integrity and functional capacity. Since these changes are progressive, revascularization should be performed at the earliest time point possible in patients with areas of hibernating myocardium.